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Fig. 1. Potential pulsation waveforms. The 1st HIBP is used
as radial scan, while the observation point of the 2nd HIBP is
fixed at center. The dashed line shows the observation
radius for the scanning.
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(positive pulse) outside the normalized radius of
Apart from the core behavior, quite intriguing fact is found
if attention is paid on a relation between the plasma core
and a region near edge. The detected beam intensity from
the region around shows quite large changes
(more than 50%) in a synchronized way with central
potential pulsation. This correlation could be a
manifestation of non-local nature of the phenomena,
providing an interesting future subject to be investigated.
In the same discharges, a high frequency
fluctuation has been found in both density and
potential signals of HIBP. In particular, the coherent mode
can be clearly identified in potential fluctuation. The
fluctuation has been found to well correlate with magnetic
field pick-up signals. The fluctuation appears in potential
fluctuation spectra as a clear peak of which bandwidth is
10kHz. The amplitude increases toward the outer regime
in this range. Potential fluctuations at the frequency from
the HIBPs show quite high coherence of at the same
normalized radius, while the density fluctuations do not
show any significant coherence.
At present, we are developing a method to
reconstruct density profile from the secondary beam
intensity [1], and a new ion source to allow more than ten
times higher beam intensity. The newly developed method
and technology will bring information of the plasma interior
to be necessary for physics of toroidal plasmas.
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In CHS, two HIBP systems have been prepared,
and the first result has been obtained. The two HIBPs
(maximum beam energy: 200keV) are located at toroidal
positions apart from each other by 90 degree. The
observation points of both HIBPs are almost the symmetric
positions in the toroidal rotational transformation of the
angle (90 degree).
The first measurements were performed in a low-
density plasma with a combined heating of NBI and ECR.
The discharges are performed on the magnetic
configuration whose axis is located on Rax=0.921cm with its
strength of 0.88T. The ECR is exactly on the magnetic axis
at the gyrotron frequency of 53.20Hz. The necessary beam
energy to observe this configuration is 70keV when
cesium beam is used. After ECR-heating is turned on, the
density starts to decrease and relaxed to the steady state
value of ne 0.5 x 1013cm-3. In the steady state, the potential
signal shows pulsation behavior with a quasi-coherent
frequency of 750Hz. After the NBI is turned off, the
pulsation amplitude disappears in 10 ms. Similarly, high
frequency mode is developed after the ECR-heating is
launched. In this combined heating phase, the mode is
continuously observed in potential fluctuation of the
and the mode disappears in 10ms after the NBI is turned
off.
The potential waveforms from both HIDPs have
showed coherent pulsation behavior. Figure 1 represents the
waveforms of the HIDPs, where one is operated with the
observation point being fixed at the plasma center and the
other in scanning mode; the triangular waveform in the
figure indicates the observation point as a function of time.
While scanning potential, several sharp dips are found with
synchronized with a corresponding potential pulse at the
central potential. Utilizing the good correlation, the upper
state profile of bifurcation can be deduced by removing the
effects of pulse-like events. On the other hand, the lower
state profile also can be approximately constructed - by
picking up potential values at the scanning radius when the
pulse at the plasma center takes minimum values.
The propagation in the potential pulse can be
determined by operating both HIBPs in the fixed-point
modes by moving the observation point of an HIBP system
with the other observation point being fixed as a reference.
The comparison reveals that the potential pulse propagates
outward and the negative pulse inside changes its sign
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